
Advances in seismic instrumenta-
tion and field techniques, coupled
with new processing and interpreta-
tion techniques, have drastically
reduced acquisition time and unit
costs. At the same time, we demand
more detail from our seismic data as
we look for more subtle prizes and
our analysis techniques become more
sophisticated. The days of simply
looking for a structural closure are
past in almost every area of opera-
tion. Now we use seismic attributes
to delineate reservoir zones, estimate
pay thicknesses, determine deposi-
tional environments, and predict
details about reservoir lithologies and
fluid contents.

To reduce acquisition time and
costs, we use multiple source arrays
and receiver lines (on land) or stream-
ers (at sea). The major drawback with
some of the new acquisition tech-
niques that allow us to cover more
surface area per unit time and cost is
that they decrease the density of sub-
surface sampling. Data quality in terms
of what we can interpret suffers as a
result; e.g., signal-to-noise (S/N)
ratios decrease, and data have lower
resolution. Today’s challenge is to
achieve the proper balance between
reducing costs and turnaround time
while maintaining data quality.

How does data interpretability
change as we vary certain acquisi-

tion parameters? Rather than answer
this question by using geophysical
theory to predict the impact, we
adopted a case-study approach. We
focused on two acquisition parame-
ters that have a major impact on
acquisition time and cost: nominal
fold and bin size.

This paper presents two case
studies: (1) a land survey for which
the imaging objective was trap 
definition, and (2) another land 
survey for which the imaging objec-
tive was more demanding — reser-
voir delineation through porosity
predictions.

Among our conclusions is a con-
firmation that business decisions,
such as when and where to drill, can
be impacted by the choice of acqui-
sition parameters, in particular fold
and bin size. Moreover, the relation
between data interpretability and
field effort is not linear. This means
that, when deciding survey parame-
ters, one needs to consider: (1) the
minimum data quality needed to
address the business needs, and (2)
the impact that cost-saving steps will
have on data quality. The techniques
we use to obtain the proper balance
are beyond the scope of this paper. In
addition, other considerations in sur-
vey design (e.g., environmental
impact and the expected shelf life of
the survey) will not be discussed.

Method. It is not practical to acquire
multiple versions of a 3-D survey in
the same area just to test the impact
of acquisition parameters. However,
it is possible to simulate different
acquisition configurations through
data processing (Figure 1).

We begin with an actual 3-D sur-
vey of moderate to high field effort.
We can simulate a lower-fold survey
by deleting select shots before 
the data are binned, stacked, and
migrated. Removing every other shot
record simulates a survey of one-half
the original fold. Removing three of
every four shot records simulates a
survey of one-quarter the original
fold.

We simulate larger bins by delet-
ing selected stacked traces before we
migrate the data. We can simulate a
doubling of the inline trace spacing,
the crossline trace spacing, or both.
We doubled the crossline trace spac-
ing in our first example. In our sec-
ond example, we doubled both the
inline and crossline trace spacing; 
i.e., starting with the stacked data
volume we removed all the even-
numbered traces from the remaining
odd-numbered inlines, thus retain-
ing only 25% of the original stacked
traces. 

After decimating the data, we
compared the different versions for
data quality and interpretability rel-
ative to the original data volume. We
know that the decimated data do not
perfectly simulate lower-effort sur-
veys. For example, if a survey were
acquired with a larger crossline trace
spacing, the receiver lines (or stream-
ers) would be spaced farther apart.
Such a survey would have a differ-
ent azimuth distribution than our
decimated version. Although our
simulations of lower-effort surveys
are not perfect, we believe the results
are valuable.

Case A. The study area is onshore
where production is in a late stage of
development. Hydrocarbon traps
exist where Tertiary sands at a depth
of about 2500 m (1500 ms) turn up
and terminate against a large shale
diapir. A 3-D survey was acquired to
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Figure 1. The procedure used to evaluate the impact of fold and bin size on
seismic data. The actual acquired data is our base case. We process the data
to simulate surveys with lower fold or wider shot and/or receiver spacing
(larger bin size). Then we compare data quality and interpretation results.
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aid exploitation and define additional
prospects by sizing traps at multiple
pay levels.

The 3-D survey was acquired in
the late 1980s with a nominal fold of
16 and a bin size of 20 × 20 m. The
field layout is shown in Figure 2. This
survey cost $550 000 and was
acquired in 18 days. We decimated
this survey into two reduced-fold
versions (8-fold and 4-fold, both with
a 20 × 20 m bin size) and several ver-
sions with larger bin sizes. This paper
shows results for a survey simulating
16-fold with a bin size of 20 × 40 m;
i.e., doubling the crossline spacing.

Figure 3 shows the assumptions
we make to define the trap on each
version of the data. First we map the
top of a major pay sand, here referred
to as the X-sand. Time structure is
converted to depth using a single
velocity function. We assume a max-
imum reservoir thickness of 15 m and
an oil-water contact at a depth of 
2020 m. Through grid operations, we
can obtain maps showing the depth
to the top of the reservoir and the

thickness of the assumed oil leg.
Thus, we can compare the area of the
trap and an estimate of the trap vol-
ume as derived independently from
each version of the data.

Table 1 summarizes the simulated
acquisition parameters, estimates of
the S/N ratio, and estimates of costs
and acquisition times for the four
data versions of Case A. We compare
the different versions by examining
some of the data and then contrast-
ing estimates of the areas and vol-
umes of two traps.

Figure 4 displays four versions of
an inline from the center of the sur-
vey. In this and other comparisons,
the base case is in the upper left, the
half-fold is in the upper right, the
quarter-fold is in the lower right, and
the larger bin size is in the lower left.
On this horizontally compressed
inline, the shale diapir is just to the
right of center, a major down-to-
the-south (left) fault is to the left of
center, and several shallow faults
form a graben over the crest of the
diapir. Note how the quality of the

Figure 2. The field layout for case A. One swath consists of three central
shot lines and eight active receiver lines. The next swath would have
receiver lines R1 - R4 roll past receiver line R8 and the next series of three
shot lines located between R8 and R9.

Table 1. Comparisons for case study A
Trap A Trap B

Bin size S/N ratio Cost Time volume volume
Version Fold (m) at 30 Hz (thousand) (days) (m3 × 1000) (m3 × 1000)
Base case 16 20 × 20 4.5 $550 18 1164 714
Half-fold 88 20 × 20 3.7 $485 15 61646 736
Quarter-fold 84 20 × 20 3.1 $440 13 48410 292
Double X-line 16 20 × 40 2.9 $355 13 8602 830
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image deteriorates as the fold drops.
Reflections become disrupted as
noise bleeds through the stack array.
The sediment-diapir interface and the
fault traces are not as well defined.
As the bin size increases, lateral res-
olution suffers (not easy to see in
Figure 4 because the horizontal scale
is compressed).

Figure 5 displays four versions of
a portion of the 1640-ms time slice
from near the center of the survey.
The green circular line is the inter-
preted sediment-diapir contact (the
small green circles are the tie points
from interpreted inlines and
crosslines). In order to keep varia-
tions in interpretation from impact-
ing this study, we had the same
person perform all interpretations.

The red line to the northeast is an
interpreted fault trace (fault E). Note
the increase in noise as the fold drops
and the apparent smoothing of reflec-
tions in Figure 5c relative to Figure
5a due to the loss in lateral resolution.

Two traps are evident in Figure 6,
which shows four versions of a por-
tion of the top of the X-sand depth-
structure map. We assume an
oil/water contact at 2020 m for both
traps, so the regions in yellow,
orange, and red constitute the traps.
Estimates of the trap areas are com-
pared in Figure 7. For trap A, differ-
ences are due primarily to the
interpreted position of the sediment-
diapir interface. Lower field effort
results in poor imaging of the stratal
terminations. As a result, the diapir

Figure 4. An inline near the center of case A: (a) base case; (b) half-fold; (c)

a) b)

c) d)

Figure 5. Time slice from case A near
the depth of the X-sand: (a) base case;
(b) half-fold; (c) with twice the cross-
line trace spacing; and (d) quarter-fold.

a) b)

c) d)

Figure 3. Sketch of the assump-
tions used to size potential traps
for case A. The top of the X-sand
is a mapped seismic horizon. The
base of the X-sand was obtained
by adding 15 m to the X-sand
depth structure. We assumed an
oil/water contact at 2020 m. Then
we could calculate the area of clo-
sure above the oil/water contact
and the trap volume.
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was interpreted to be larger on the
lower-effort data at the expense of
potential trap area and volume. The
top of the X-sand is also carried
slightly higher on the base-case data,
where the strata dipping into the
diapir were better imaged. The area
based on 4-fold data is also reduced
because fault E has a wider fault gap
at the expense of trap area. For trap
B, area differences are small except
for the one based on the 4-fold ver-
sion. In this case, the top of the X-sand
is carried one cycle lower on the
upthrown (north) side of Fault E,
resulting in less area above the 
2020-m contour (note that the yellow
region does not extend as far to the
north).

Figure 8 shows estimates of the
thickness of the oil reservoir based on
the four data versions. These maps
were generated using grid operations
based on the assumptions indicated
in Figure 3; i.e., the X-sand is 15-m
thick, and the oil/water contact is at
2020 m. We estimated the net reser-
voir volume in Figure 7 from these
thickness maps. The reasons for the
differences in trap volume are the
same as those noted for the differ-
ences in trap area.

In this case, we conclude that
potential savings from a reduced-
effort survey are too small to sacri-
fice data quality and risk errors in
trap volume estimates. The most
effective way to lower costs in this
area is to increase the crossline spac-
ing. From Table 1 we estimate a sav-
ing of $195 000 if the survey were
acquired with twice the receiver line
spacing shown in Figure 2. Since 
a typical well in this area costs 
$300 000, this represents 65% of the
cost of one well. Are the potential
acquisition-cost savings worth the
degradation in data quality? We con-
clude for this survey that the answer
is no. The loss in spatial resolution of
the sediment-diapir interface and of
small radial and growth faults would
result in less accurate volumetric 
estimates. This could also lead to 
less-than optimum well placement.
Savings in acquisition costs could
easily be eclipsed by revenue losses
due to poorer imaging of the traps.

Case B. This case history is from an
onshore area with established pro-
duction but one in an earlier stage of
development. The targets are
Smackover (Jurassic) carbonate
mounds where porosity is found in
dolomitized zones. These mounds
are at a depth of about 4600 m. The

traps are primarily stratigraphic. A
3-D survey was acquired in the early
1990s to predict the distribution of

porosity through seismic attribute
analysis so that: (1) wells could be
optimally placed on features with

Figure 6. The X-sand depth structure map as derived from case A data: (a)
base case; (b) half-fold; (c) with twice the crossline trace spacing; and (d)
quarter-fold. Trap A is to the east and trap B to the northeast of the diapir.

a) b)

d)c)

Figure 7. Calculated trap areas and volumes for two X-sand traps: (a) com-
parison of the area for trap A; (b) comparison of the area for trap B; (c)
comparison of the volume for trap A; and (d) comparison of the volume for
trap B.

a) b)

d)c)
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known production, and (2) stepout
locations could be drilled with low
risk. For a well to be economical in
this area, there must be more than
2.5 hydrocarbon pore meters (HCpm,

about 8 Hcpft) over the drainage area
of a well.

The 3-D survey was acquired
with a nominal fold of 48 and a bin
size of 33.5 × 33.5 m. The field layout

Figure 8. The X-sand thickness above the oil-water contact as derived from
case A data: (a) base case; (b) half-fold; (c) with twice the crossline trace
spacing; (d) quarter-fold.

a) b)

c) d)

Figure 9. Field
layout for case B.
One swath con-
sists of one cen-
tral shot line and
eight active
receiver lines.
The next swath
would have
receiver lines 
R1 - R4 roll past
receiver line R8
and the next shot
line located
between R8 and
R9.

Table 2. Comparisons for case study B
Cumulative

Bin size S/N ratio Cost Time volume Drilling
Version Fold (m) at 30 Hz (thousand) (days) (m3 × 1000) program

Base case 48 33.5 × 33.5 2.8 $2100 60 7210 4/4 (100%)
Half-fold 24 33.5 × 33.5 2.2 $1670 48 7190 4/5 (80%)
Quarter-fold 12 33.5 × 33.5 1.8 $1460 42 5140 4/6 (67%)
Double bin 48 67 × 67 1.95 $9960 36 6580 5/7 (71%)
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is shown in Figure 9. This survey cost
just over $2 million and took 60 days
to acquire. We decimated this survey
into two reduced-fold versions (24-
fold and 12-fold, both with a 33.5 ×
33.5 m bin size) and several versions
with larger bin sizes. We show results
for a survey simulating 48-fold with
a bin size of 67 × 67 m.

In this area it is possible to map
porosity with seismic attributes, since
porous zones have lower impedance
than tight zones. This is illustrated in
Figure 10, which shows a segment of
an inline. A porous well ties the left
side of this line segment and a tight
well ties the right side. The imped-
ance at the top of the Smackover
varies as a function of porosity, result-
ing in different seismic signatures.

The 3-D data were processed to
be minimum phase. Therefore, we
found it preferable to use seismic
attributes associated with the trough
just below the top of the Smackover.
Interference effects associated with
changes in the overlying Haynesville
Formation contaminate the peak at
the top of the Smackover. When the
top of the Smackover is tight, the
trough has relatively high amplitude
and relatively short loop duration.
By contrast, when some porosity is
present, the trough has lower ampli-
tude and the loop duration is slightly
longer. We can quantify these differ-
ences by combining two seismic
attributes into a parameter we call
seismic response.

We obtain the seismic response
parameter by normalizing the ampli-
tude and loop duration values so they
vary between 0 and 10. Since porosity
is inversely proportional to amplitude,
we subtract the normalized amplitude
from 10. We multiply the difference
(the inverse amplitude term) by the
normalized loop duration. Figure 11
shows seismic response for the base
case plotted against HCpm. We fit a
second-order curve to 11 calibration
wells to derive a predictive relation-
ship. The scatter around the curve is
understandable considering: (1) the
target is at a depth of 4600 m, (2) the
vertical resolution here is about 50 m,
and (3) we want to predict if the top
of an interval about 100-m thick has a
net porosity in the range of 0-2.5 m
(which would be uneconomic) or in
the range of 2.5-7 m.

Table 2 summarizes the simulated
acquisition parameters, S/N estimates,
and estimates of costs and acquisition
times for the four versions of the Case
B data volume. We compare the dif-
ferent versions of the data and contrast

estimates of the cumulative porosity in
an area of known production. Then
we consider how drilling decisions
might have been impacted by the dif-
ferent versions of the data.

Figure 12 displays four versions of
an inline from the center of the survey.

On this inline, arrows mark the trough
just below the top of the reservoir. Note
that the reflections are quite similar in
position and shape on the four ver-
sions, but details in terms of attributes
such as amplitude and loop duration
are significantly different. Again, the

Figure 10. Portion of an inline from case B, showing how the seismic
response within the Smackover interval changes with porosity. The top of
the Smackover is porous in the well on the left and tight in the well on the
right. The trough marked by the white dotted line changes in amplitude
and loop duration.

Figure 11. A plot
of seismic response
(defined in the
text) versus 
hydrocarbon pore
meters as deter-
mined from well
data at 11 calibra-
tion wells. The
seismic attributes
used in this dia-
gram came from
the base case of
case B.

Table 3. Comparisons for effort levels
Traces Traces

Bin size per Km per Km Effort
Data set Fold (m) inline crossline level*

This paper — Case A 16 20 × 20 50 50 40 000
This paper — Case A 88 20 × 20 50 50 20 000
This paper — Case A 84 20 × 20 50 50 10 000
This paper — Case A 16 20 × 40 50 25 20 000
This paper — Case B 48 33.5 × 33.5 30 30 43 200
This paper — Case B 24 33.5 × 33.5 30 30 21 600
This paper — Case B 12 33.5 × 33.5 30 30 10 800
This paper — Case B 48 67 × 67 15 15 10 800
Eiken & Meldahl — Ver. 1 40 25 × 25 40 40 64 000
Eiken & Meldahl — Ver. 2 40 25 × 25 40 20 32 000
Eiken & Meldahl — Ver. 3 20 25 × 25 40 40 32 000

*Effort level = fold * inline traces/km * crossline traces/km
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quality of the image deteriorates as the
fold drops and noise bleeds through
the stack array. As the bin size
increases, lateral resolution suffers.
This results in a smoothing of the
reflections and an averaging of the
attributes such as amplitude.

We interpreted a number of hori-
zons on each version, starting with
the lowest-effort version and work-
ing up to the highest-effort version

(the base case). We performed an
independent calibration for each data
version using 11 wells and the two
attributes described earlier, the
amplitude and loop duration of the
trough just below the top of the
Smackover. Once we established a
relationship for each version, we
extracted the attributes and per-
formed the necessary grid operations
to calculate HC pore meters.

Figures 13 and 14 show the final
product, maps of predicted HC pore
meters based on each version of the
data. The area shown in Figure 13
comprises about 10% of the survey.
The regions with less than the pre-
dicted economic minimum porosity
are colored in shades of blue. The
amount of noise increases as fold
decreases; it is not very noticeable
when going from 48- to 24-fold but
is quite apparent going from 24-fold
to 12-fold. This demonstrates that
data quality does not vary linearly
with field effort. In comparing the
base case with the double bin-size
case, note how the features have been
smoothed and elongated in the inline
direction (WNW to ESE).

Figure 14 shows enlargements of
the porous region indicated in Figure
13. This feature has established pro-
duction. Consider the decisions that
might be made in a predrill situation
given these different versions of the
data. With both the base case and the
half-fold version of the data, a poten-
tial target is clearly defined; however,
the details on the shape, size, and
optimum drilling location are differ-
ent. The target is much more poorly
imaged on the quarter-fold version
and would be more difficult to sell as
a viable drilling location. It is con-
ceivable that we would walk away
from this feature if the primary input
to the business decision was the map
based on the quarter-fold data.

On the map with twice the bin
size, the porosity feature is evident,
but it is elongated in the inline direc-
tion, smaller in areal extent, and the
maximum porosity is underesti-
mated. In a predrill situation, we
would not correctly predict the size
and shape of the productive region,
and we would underestimate the
reserves. These errors could cause us
to pass up a viable portion of the field
or to misplace a well. For reference,
a dry hole in this operational area
costs approximately $3 million. Thus,
the potential savings in acquisition
costs (which can be determined from
Table 2) are a small fraction of the
cost of a single well.

We estimated the area enclosed
by each contour above the economic
minimum to obtain a cumulative
pore volume for this feature based
on the seismic-based porosity pre-
dictions (Figure 15). Relative to the
base-case predictions, the volumetric
estimate for the half-fold case is
essentially the same, but the volume
is reduced by 28% for the quarter-
fold case and by 10% for the double

Figure 12. An inline near the center of case B: (a) base case; (b) half-fold; (c)
with twice the inline and twice the crossline trace spacing; and (d) quarter-
fold. 

a) b)

c) d)

Figure 13. Predicted porosity maps as derived from case B data: (a) base
case. (b) half-fold; (c) with twice the bin size; and (d) quarter-fold. Each
map is based on an independent calibration. The white square marks the
area in Figure 14.

a) b)

c) d)
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bin-size case. Clearly, in this example
some key business decisions would
have changed if the acquisition effort
had been reduced.

To evaluate the business impact
of different field efforts, we con-
ducted a “what if” scenario. We
posed the question: “How might we
have conducted a drilling program
given these four different maps of
seismic-based porosity predictions?”
Unfortunately, we have detailed
information on only 11 wells so there
are only 11 locations where we know
the actual porosity values. Thus, we
only can evaluate whether our deci-
sions are correct at these 11 wells.
Although there is some circular rea-
soning in this approach, we believe
it constitutes an interesting study.

Based on the actual well results,
we know that five of the 11 wells
exceeded the area’s economic thresh-
old (2.5 HC pore meters). Thus, we
know five wells should have been

drilled, and we know the ideal order,
from highest to lowest porosity. The
results of our analysis are summa-
rized in the extreme right column of
Table 2. For the base case, this column
is 4/4. In other words, we would
have drilled 4 out of 4 economic wells
(100% success rate) but would have
missed one opportunity. It is inter-
esting that when using the lower-
effort surveys, we would have drilled
the same number (four) of economic
wells, but we would, in each case,
have drilled more of the 11 locations
with either one or two uneconomic
wells.

Discussion. By decimating two land
surveys, we found interpretation
results differed as we lowered the
fold or increased the bin size.

For case A, we started with a rel-
atively low-effort survey (Table 3)
that was acquired for structural def-
inition. The acquisition cost savings
associated with lower-effort surveys
would have been small relative to the
cost of one well while the data degra-
dation would have been significant.

For case B, the effort was rather
high for a land survey. This was nec-
essary because the target is deep and
the traps, related to porosity changes
in carbonate facies, are subtler. There
are large differences between the
quarter-fold version and the half-fold
version; the differences between the
half-fold version and the full-fold
version are much smaller. When we

Figure 15. Cumulative porosity for
the feature shown in Figure 14 for
case B.

Figure 14. Predicted porosity maps as derived from case B data. This area,
an enlargement of the white box in Figure 13, has established oil produc-
tion: (a) base case; (b) half-fold; (c) with twice the bin size; (d) quarter-fold.

a) b)

c) d)
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plotted data quality versus cost
(Figure 16), we found that the full-
fold version was in a region where
the data quality changes slowly rel-
ative to changes in acquisition costs
(see discussion below). The cost of
going to higher fold would not be
worth the resulting small incremen-
tal change in data quality. As the bin
size was increased, lateral resolution
suffered, and maps show a bias along
the inline direction. Based on our
analysis, the size of the field would
have been underestimated, and the
wells would not have been optimally
placed.

Eiken and Meldahl in “Effects of
spatial sampling of marine 3-D seis-
mic data: A case study” (TLE, 1996),
reported on a similar but less exten-
sive decimation study using marine
data from the North Sea. Their base
case was a survey with a nominal
fold of 40 and a bin size of 25 × 25 m.
They generated two additional ver-
sions, one with twice the crossline
trace spacing (i.e., 25 × 50 m) and
another with half the fold. All three
versions represent effort levels that
are high relative to our examples
(Table 3). Eiken and Meldahl con-
cluded, for their study area, that
prospects associated with two hori-
zons would have been equally well
identified on all versions, and trap
sizes and reserve estimates would
not differ significantly. This may be
true since the effort even of the dec-
imated versions was high and going
to a lower-field effort would result in
only a small decrease in data quality.
Eiken and Meldahl showed only a
visual comparison of horizon ampli-
tude maps. If seismic attributes were
used quantitatively to predict a reser-
voir property, the conclusion that
each version was comparable might
have to be revised. 

Conclusions. It is informative to con-
duct studies such as these to docu-
ment how fold and bin size impact
data quality. However, their real
value is in applying these lessons so
that we can better predict the opti-
mum acquisition parameters. Ideally,
during survey planning, we would
like to determine the relationship
between acquisition costs and some
measure of data quality, such as the
data’s S/R ratio. This is illustrated in
Figure 16 for case B.

Figure 16 is a plot of estimated
acquisition costs versus estimates of
the S/N for several combinations of
fold and bin size. The combination
used for the actual survey is indi-
cated and marked with the letter A.
Note how the dashed and dotted
curves are nonlinear; as more money
is spent on acquisition, the increase
in S/N becomes less and less.

Let us consider some acquisition
options based on Figure 16. Point B
is our half-fold case. A line from B to
A would have a high positive slope.
This means the change in cost going
from 24- to 48-fold would lead to a
significant change in the S/N ratio.
From our decimation studies, we
found the predictions to be similar;
we interpret this to mean that there
is a threshold in S/N for this objec-
tive of about 1.8. Point C is our quar-
ter-fold case. Again, a line from C to
A would have a high slope. Contrast
these options with option D (48-fold
with 25 × 25 m bins). A line from A
to D would have a low slope. The
increase in cost would be large, but
the increase in S/N would be mini-
mal. Given these two options, the cor-
rect choice is clearly A. The last option
we will discuss is E (24-fold with 25
× 25 m bins). Here we have dropped
the fold but increased the spatial sam-
pling relative to option A. Our esti-
mates are that this option would cost

about 30% more, but the S/N ratio
would remain about the same. (Note:
For option E, lateral resolution would
improve due to a smaller bin size,
but S/N would be comparable).

We have developed some tech-
niques to predict the S/N ratio asso-
ciated with a 3-D survey in an area
of interest. Details on these tech-
niques are beyond the scope of this
paper. We find a plot like Figure 16
is quite beneficial in selecting acqui-
sition parameters. We use the gradi-
ent of a line connecting two sets of
acquisition parameters as a measure
of cost-effectiveness. A high gradient
suggests that it will be cost-effective
to go for the more expensive survey
since the extra money is buying a
measurable increase in data quality.
Alternatively, a low gradient suggests
that it will be cost-effective to go for
the less expensive survey since the
extra money would not buy a mea-
surable increase in data quality. One
other factor is important to consider;
namely, what data quality is needed
for the stated business objective of
the survey. As we have seen in case
study B, a S/N ratio of about 1.8 is
sufficient. However, it is important to
remember that data requirements
often change as a field is discovered
and developed. Therefore, you also
need to consider the shelf life of the
survey.

A moderate to high gradient on a
diagram such as Figure 16 suggests
that the more expensive survey is
more cost-effective. However, it may
be difficult to get the extra cost
approved. We find it informative to
report incremental costs in terms of
absolute dollar amounts and as a per-
centage of the cost of a single dry
hole. Gaining approval for an addi-
tional $500 000 for data acquisition
may be easier if management is
reminded that this additional cost is
only one-sixth the cost of a well. LE

Suggestions for further reading. A
good book for those interested in var-
ious aspects of survey design is
Designing Seismic Surveys in Two and
Three Dimensions by Dale Stone (SEG,
1994).
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Figure 16. Estimated
acquisition costs versus
estimated signal-to-
noise ratios for surveys
with different combi-
nations of fold and bin
size. Note that as fold
increases (dashed
lines) or as bin size
increases (dotted lines),
the curves are not lin-
ear. The gradient of a
line connecting two
combinations (e.g., A to
D) is a measure of cost effectiveness; the higher the gradient the greater the
increase in data quality per unit cost.

Downloaded 21 Jan 2011 to 200.85.232.34. Redistribution subject to SEG license or copyright; see Terms of Use at http://segdl.org/


